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Abstract Climate change adaptation (CCA) and disaster
risk reduction (DRR) have similar targets and goals in
relation to climate change and related risks. The integration
of CCA in core DRR operations is crucial to provide
simultaneous benefits for social systems coping with
challenges posed by climate extremes and climate change.
Although state actors are generally responsible for gov-
erning a public issue such as CCA and DRR integration,
the reform of top-down governing modes in neoliberal
societies has enlarged the range of potential actors to
include non state actors from economic and social com-
munities. These new intervening actors require in-depth
investigation. To achieve this goal, the article investigates
the set of actors and their bridging arrangements that create
and shape governance in CCA and DRR integration. The
article conducts a comprehensive literature review in order
to retrieve main actors and arrangements. The article
summarizes actors and arrangements into a conceptual
governance framework that can be used as a backdrop for
future research on the topic. However, this framework has
an explorative form, which must be refined according to
site- and context-specific variables, norms, or networks.
Accordingly, this article promotes an initial application of
the framework to different contexts. Scholars may adopt
the framework as a roadmap with which to corroborate the
existence of a theoretical and empirical body of knowledge
on governance of CCA and DRR integration.
Keywords Actors  Climate change
adaptation  Climate change risk  Disaster risk
reduction  Governance
1 Introduction: Integration of Climate Change
Adaptation in Disaster Risk Reduction
Worldwide, climate change intensifies some of the hazards
affecting social systems and weakens resilience in facing
uncertainty and disasters (O’Brien et al. 2006). It also
contributes to increased climate extremes and exacerbates
adverse impacts (Birkmann and Mechler 2015). Climate
change is just one factor influencing certain hazards; it can
contribute to disasters where vulnerability and exposure
exist, but it is not necessarily the most prominent. Non-
climatic factors such as globalization, earthquakes, injus-
tice, lack of livelihood opportunities, overexploitation of
resources, and epidemics converge to mostly affect people
with limited access to resources for dealing with climate
change-related challenges. These people tend to be most
vulnerable and have multiple exposures to multiple
simultaneous threats (Kelman et al. 2015). Awareness is
required about the connection of climate change with other
global issues (IPCC 2012, 2014; Birkmann and Mechler
2015; Kelman et al. 2015).
Two milestone reports by the Intergovernmental Panel
on Climate Change (IPCC), Managing the Risk of Extreme
Events to Advance Climate Change Adaptation (IPCC
2012) and the contribution of Working Group II to the
IPCC Fifth Assessment Report (IPCC 2014) urge a risk
perspective for assessing the different climate change-re-
lated threats (Birkmann and Mechler 2015). Given that
climate change and associated processes are fully
embraced by disaster-related efforts, a prudent place can be
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posed for considering climate change adaptation (CCA) as
a subset within disaster risk reduction (DRR) (Kelman and
Gaillard 2010; Mercer 2010; Kelman et al. 2015). For this
article’s purpose, CCA in social systems is ‘‘the process of
adjustment to actual or expected climate and its effects, in
order to moderate harm or exploit beneficial opportunities’’
(IPCC 2012, p. 556), while DRR is ‘‘a policy goal or
objective, and the strategic and instrumental measures
employed for anticipating future disaster risk, reducing
existing exposure, hazard, or vulnerability, and improving
resilience’’ (IPCC 2012, p. 558). Both CCA and DRR aim:
(1) to manage hydrometeorological hazards through vul-
nerability and exposure reduction, resilience increase, and
risk transfer and sharing (IPCC 2012); (2) to reduce the
impacts of climate-related disasters and associated risks;
and (3) to promote proactive, holistic, and long-term
approaches to disaster management (Thomalla et al. 2006).
However, CCA and DRR originated and are maintained in
different communities of research and practice, use dif-
ferent approaches and conceptual frameworks, and tend to
be planned, implemented, and funded by different gov-
ernment agencies and organizations (Birkmann and von
Teichman 2010; Djalante and Thomalla 2012). Differences
also exist in technical language and in approaches to pro-
ject implementation. Meanwhile, institutional, financial,
and political barriers inhibit cross-disciplinary and holistic
collaboration and programs (Gero et al. 2011b). These
differences create a ‘‘silo’’ mentality of separated and
isolated paths among CCA and DRR communities (Gero
et al. 2011b; IPCC 2012; Howes et al. 2015).
Attention is significantly increasing about the need for a
coherent integration of CCA and DRR (Begum et al. 2014;
Rivera and Wamsler 2014). This integration is part of a
mainstreaming process involving modifications to specific
core operations in order to incorporate and indirectly act
upon new topics (Rivera and Wamsler 2014). Accordingly,
CCA is the aspect to be integrated into the core DRR
operation. CCA and DRR integration could provide bene-
fits at all scales, minimize overlap and duplication of
projects and programs (Nalau et al. 2015), and move
beyond vulnerability and resilience towards a vision of
DRR that ends separation between the two issues and
promotes working together towards simultaneous and
common goals (Kelman et al. 2015).
International organizations have made efforts to pro-
mote CCA and DRR integration. In 2005, the World
Conference on Disaster Reduction (WCDR) (UNISDR
2005) adopted the Hyogo Framework for Action
2005–2015 (HFA), which calls for multidisciplinary and
future-oriented approaches to DRR when considering cli-
mate change. In 2007, the United Nations Framework
Convention on Climate Change (UNFCCC 2007) adopted
the Bali Action Plan, which recognizes the necessity of
harnessing DRR strategies for extreme weather events.
Also UNISDR (2009) recommended a functional linking of
CCA and DRR within the context of poverty reduction and
development.
Recent IPCC’s reports (IPCC 2012, 2014) present cur-
rent guidelines for CCA and DRR integration. Three
important policy processes for CCA and DRR integration
culminate in 2015, so it may be a milestone year (Mysiak
et al. 2015). In March, the Sendai Framework for Disaster
Risk Reduction 2015–2030 (SFDRR) updated the HFA and
established a voluntary pathway for future DRR strategies
(UNISDR 2015). Identifying priorities in SFDRR would
have represented a significant step toward an effective
DRR implementation, as well as an achievement for the
implementation of other important policy appointments
such as the sustainable development goals (SDG) and the
new greenhouses gas (GHG) targets (Bricen˜o 2015).
Unfortunately, because the SFDRR positioned multihazard
disaster risk management under a regime of responsibilities
that is common to yet differentiated from those of climate
organizations (such as UNFCCC), it continues to separate
CCA and DRR communities, processes, and targets
(Mysiak et al. 2015). The SFDRR also does not explain
how to establish and maintain in practice cross-sectoral
coherence and coordination between CCA and DRR
(Kelman 2015). In September, the United Nations (UN)
ratified the SDG. Among the others, the Goal 13 aims to
‘‘take urgent actions to combat climate change and its
impacts through strengthening resilience and adaptive
capacity to climate-related hazards’’ (United Nations
Department of Economic and Social Affairs 2015), which
supports the requirement of linking CCA and DRR inte-
gration to the development agenda (Schipper and Pelling
2006; Ireland 2010). But Satterthwaite (2015) notes that no
indication has been reported about how, by whom, and
with what funding the SDG will be realized. Finally, in
December, the UNFCCC began to pursue a legally binding
treaty in relation to GHG emissions. Expectations for a
positive result are uncertain, so 2015 runs the risk of further
inaction (Mysiak et al. 2015).
To investigate CCA and DRR integration, governance
has recently been considered as a major framework,
although it still represents a confounding topic in the CCA
and DRR literature (Gero et al. 2011b). Some authors have
discussed emerging themes of governance related to actors,
interactions, decision-making, or legitimacy, among others.
For Australia, Howes et al. (2015) use the networked
governance (NG) framework to analyze opportunities for
public officers facing cost-shifting and jurisdictional chal-
lenges; for Indonesia, Djalante (2013) uses the earth system
governance (ESG) framework to investigate barriers and
opportunities for government organizations and ministries;
for Fiji and Samoa, Gero et al. (2011b) use the ESG to
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investigate challenges and opportunities of Community-
Based Initiatives (CBIs).
No single approach represents a panacea for simplify-
ing the reality of governance (Ostrom 2008; Duit et al.
2010; Gero et al. 2011a). This article contributes to this
current body of knowledge: it reviews the field’s litera-
ture, highlights main actors and bridging arrangements,
and provides a comprehensive picture of governance in
CCA and DRR integration. This article is organized
around an interactive understanding of actors, bridging
arrangements, and their governance. Section 2 provides
an overview of the most salient characteristics of gover-
nance. Section 3 reviews the literature and retrieves the
main actors and arrangements of governance in CCA and
DRR integration. Section 4 summarizes the results of the
review into a conceptual framework for governance in
CCA and DRR integration and provides a discussion
about limitations and opportunities. Section 5 concludes
the article with recommendations for scholars, policy-
makers, and practitioners.
2 Towards Governance: Reform in the Top-Down
Modes of Governing Public Affairs
Generally, the term governance describes the neoliberal
reform in traditionally top-down modes of governing
public affairs (Jessop 1998; Lemos and Agrawal 2006).
Since the 1970s, globalization, international trade regimes,
and rapid technological and environmental changes have
reformed traditional state-market-society relations (Jessop
1998; Gero et al. 2011b; Djalante 2013). The reform
redistributed local and global accountability and responsi-
bilities from the state across a broader range of non-state
actors from market and society (Rhodes 1996; Jessop 1998;
Rhodes 2007). State actors do not just manage public
affairs, but also coordinate and join public and private
resources towards public goals; market actors put com-
petitive pressure on service provision by the state, simul-
taneously seeking to safeguard their profitability goals;
social actors provide for individual/community skills and
site-based and place-specific knowledge and resources to
state actors (Lemos and Agrawal 2006).
The reform mirrored the intensification of societal
complexity and the growing functional differentiation
within social systems (Jessop 1998). Ideally, no single
actor has sufficient knowledge or potential to dominate
unilaterally, and the distinction between actors is blurred
(Rhodes 1996; Kooiman and Jentoft 2009). Actors develop
their complex logic and are operationally independent from
each other. Nevertheless, actors are structurally coupled
and coordinated due to systemic and dynamic interdepen-
dences, temporally and spatially evolving (Rhodes 1996;
Jessop 1998). These interdependences constitute a set of
formal and informal linkages, structured around shared
interests in exchanging resources to achieve goals, maxi-
mizing their influence over outcomes, and avoiding full
dependence on other actors (Rhodes 1996, 2007). These
linkages are contained within nonhierarchical, interorga-
nizational, self-organizing, coordinated, and context-me-
diated networks (Kooiman and Jentoft 2009). Shared
values and norms, as well as trust and diplomacy, become
essential within these networks (Rhodes 2007).
The architecture of governance is dynamic, continu-
ously evolving, and characterized by complexity, uncer-
tainty, and ambiguity (Duit and Galaz 2008; Duit et al.
2010; Renn 2015). Complexity emerges due to the multiple
factors affecting cause/effect relationships, often chal-
lenging common rationales; uncertainty reduces confidence
in the estimated cause/effect chain that demarcates the best
available knowledge at a specific time and its perfectibility;
ambiguity is related to the different values assigned by
different actors to the inputs/outputs of an event (Renn
2015).
Governance confronts the diversity, dynamics, and
complexity of societal systems. It recognizes that no single
agency can realize effective outcomes in governing by
itself. Also governance results from the increasing spread
of globalized and neoliberal practices, and from a belief
that alternative modes can provide for better outcomes
(Lemos and Agrawal 2006; Prno and Slocombe 2012).
Governance is the mean of interactions and networks of
actors, their sometimes conflicting objectives, and the
instruments chosen to solve societal problems and to create
societal opportunities within a particular area (Duit and
Galaz 2008; Kooiman and Jentoft 2009; Duit et al. 2010).
Governance is influenced by the multiple and contextual
actions, norms, and behaviors of groups or individuals,
which simultaneously operate following formal or informal
pathways.
3 Findings: Actors and Arrangements
of Governance in CCA and DRR Integration
This section reviews literature about governance in CCA and
DRR integration in order to highlight the main actors and
related bridging arrangements that create and shape gover-
nance. Lemos and Agrawal (2006) group actors into three
main domains: national and subnational governments (state
actors’ domain), private sector (market actors’ domain), and
communities (social actors’ domain). Through specific
bridging arrangements, actors interact, incorporate, and
mobilize joint actions that seek to address the weaknesses of
an actor while simultaneously exploiting the strength of the
others (Prno and Slocombe 2012). These arrangements are:
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public–private partnerships (PPPs) between state andmarket
actors, private–social partnerships (PSPs) between market
and social actors, and comanagement (CM) between state
and social actors (Lemos and Agrawal 2006). However,
boundaries between and within actors, domains, and
arrangements in governance are often not clearly definable
or do not exist. In this article, some concepts are simplified
for the sake of synthesis.
3.1 State Domain
State actors include multiple levels and sectors of gov-
ernment (national, regional, and local). In CCA and DRR
integration, state actors use their portfolio of assets and
liabilities with which to manage legislation, resource
allocation, planning and implementation, as well as goods
and services provision, income redistribution, and economy
stabilization in order to ensure the well-being and safety of
citizens (IPCC 2012). However, climate change may put
these functions at risk.
3.1.1 Collaboration in Multilevel Governments
and Specific Organizations
Collaboration among multiple levels of government
increases the effectiveness of CCA and DRR integration
(Begum et al. 2014). Often the design of some national
governance systems does not facilitate collaboration. For
example, in Australia the current architecture of the federal
system provides limited space for tackling complex issues
such as climate change and risks. Rather, the political
system tends to encourage vagueness, duplication of
responsibilities, and conflicts (Heazle et al. 2013; Howes
et al. 2015). Nevertheless, the Australian government is
making efforts to develop a multilevel collaborative
approach. The National Climate Change Adaptation
Framework (2007) was designed to support collaboration
between federal, state, and local governments. From this
departure point, other instruments have expanded these
efforts. These institutional arrangements include the
National Partnership Agreement on Natural Disaster
Resilience (2009), the National Emergency Risk Assess-
ment Guidelines (2010), and the National Strategy for
Disaster Resilience (2011) (see also Howes et al. 2015). In
Fiji, political tensions make governance a contested topic
with considerable impact on CCA and DRR outcomes
(Gero et al. 2011b). For example, the formal state and the
traditional structures follow parallel paths, which limits
collaboration and coordination in implementing CCA and
DRR activities (Becker 2012).
Collaboration is also necessary among specific CCA and
DRR organizations if common goals are to be targeted
simultaneously (Birkmann and von Teichman 2010). For
example, in the Southern African Development Commu-
nity region, limited collaboration among parallel CCA and
DRR organizations caused the dispersion of CCA and DRR
activities and a problematic resource allocation (Becker
et al. 2013). Similarly, in Indonesia, a reorientation of
national government ministries and mandates is required
due to major inconsistencies in CCA and DRR structures
(Djalante and Thomalla 2012). To achieve this integration
goal, mechanisms such as multistakeholders platforms
(MSPs) have been used to enhance coordination and col-
laboration among multiple stakeholder actors at different
levels, all with different agendas, as well as to create space
for learning and sharing. But technical capacity and the
ability to generate funding are still challenging for MSPs
(Djalante 2012; Djalante et al. 2013).
3.1.2 Strategies, Policies, and Plans
Strategies, policies, and plans are among the principal ways
the state promotes CCA and DRR. However, strategies,
policies, and plans should avoid separation and target
common goals to increase effectiveness against climate-
and climate change-related hazards (Porfiriev 2015). For
example, some national governments are drafting and
adopting adaptive strategies or plans such as national
adaptation strategies, national adaptation programs of
action (NAPAs), or strategic national action plans
(SNAPs). However, linking these strategies or plans to
DRR needs to be improved. Many of the least developing
countries (LDCs) identified DRR as an urgent problem, but
just 24 of 38 LDCs that submitted NAPAs to the UNFCCC
have called for immediate action in DRR; only seven of the
24 have requested funding for capacity building and pre-
paredness measures (Birkmann and Pardoe 2014).
National sectorial strategies, policies, and plans have to
include CCA and DRR in their goals (UNISDR 2009). For
example, incorporating CCA and DRR within urban poli-
cies allows identification and assessment of urban climate-
related vulnerabilities, as well as develops plans and
establishes climate change-related priorities (Huq et al.
2007; Dodman and Satterthwaite 2008; Rivera and Wam-
sler 2014). The Headline Climate Change Adaptation
Strategy of Durban has addressed specific climate change-
related vulnerabilities for several urban sectors by pro-
moting the involvement of local communities in risk and
vulnerability mapping (Dodman and Satterthwaite 2008;
van Niekerk 2015). Similar evidence also exists for water
and health policies. In West Africa, projects for improving
water and health management have established collabora-
tive policies among climate change, water resources, and
health management efforts that target adaptive strategies
and cope with drought and flood risk (Cisse´ 2013).
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Also CCA and DRR policies are important to
improvement of the whole body of national policies.
Mercer et al. (2014) claim that the efforts towards a
national policy structure in Timor-Leste would greatly
benefit from establishing policies that target DRR by
including CCA. Once established, the CCA/DRR policy
nexus can be linked to wider policies in agriculture, health,
infrastructure, education, and economic development.
3.1.3 Scientific Organizations
Scientific organizations range from specialized research
centers and universities to multilateral organizations. They
are international in nature, but closely collaborate with
state actors that promote national initiatives and programs.
Scientific organizations are necessary in CCA and DRR
integration (IPCC 2012). They support policies, research,
and actions related to climate change and disasters, build
cooperative networks with and among actors, and translate
scientific evidence for a wider range of users (Thomalla
et al. 2006; GDCRR 2011). Among scientific organiza-
tions, multilateral organizations promote international
efforts, usually have governmental membership, and focus
on development and aid to recipient countries from inter-
national organizations, such as the United Nations and the
European Union, and development banks, for instance the
World Bank (see also Mitchell and van Aalst 2008).
Bilateral organizations promote national efforts and focus
on intragovernmental relationships; this is often the case of
richer governments supporting poorer ones. Multilateral
and bilateral organizations also supply financial, technical,
and strategic support to governments with limited resour-
ces (Thomalla et al. 2006; IPCC 2012).
3.1.4 CCA and DRR Practitioners
Climate change and disaster practitioners support CCA and
DRR integration mainly through using, disseminating, and
communicating information and responses (Marincioni
2007). Climate change expertise is usually found in
meteorological, environmental, and energy agencies and
university departments, while disaster managers are typi-
cally found in disaster management authorities and multi-
lateral agencies (Birkmann and von Teichman 2010;
Birkmann and Pardoe 2014).
3.2 Market Domain
Market actors range from private individual traders to
multinational corporations. Some market actors admit an
increase in the intensity and frequency of climatic hazards,
believing that climate change is real and has an
anthropogenic component (for example, GHG). However
many people who deny the reality of climate change con-
sider any climate variation to be part of natural climate
cycles unlinked to human activities or the burning of fossil
fuels (Johnson 2015). Market actors can be either affected
by or generators of increased climate-related risks (Twigg
2001; IPCC 2012). The damage caused by climate change
can be direct, such as damage to and loss of personnel,
assets, and infrastructure, or indirect, such as access
problems, disruption of supplies and labor, and changes in
markets. Alternatively, market actors may contribute to
generate or increase risks through: (1) direct actions, such
as the construction of unsafe facilities and/or their place-
ment in areas at risk, degradation and environmental pol-
lution, and the use of hazardous materials; and (2) indirect
actions that increase exposure to risks in production and
supply chains, and relocate workers to risk-prone areas. In
both cases, consequences are usually transferred from the
private to the public sector or from one economic sector to
another (Agrawala et al. 2011; Sarmiento et al. 2014).
Market actors may enact self-regulation and self-moni-
tor mechanisms as a way to cope with climate change-
related risks (Lemos and Agrawal 2006), for example, by
promoting the reduction of GHG emissions through
reduced energy consumption, by purchasing ‘‘low-carbon’’
or renewable energy, or by increasing efficiency (Bradford
and Fraser 2008). According to the IPCC (IPCC 2012),
some of the most common self-regulation mechanisms in
CCA and DRR integration are the various models
employed in corporate social responsibility (CSR) and the
risk insurance mechanisms often found in the businesses
model approach (BMA).
3.2.1 Corporate Social Responsibility
According to Twigg (2001), CSR goes beyond the tradi-
tional market goals of an efficient and economical pro-
duction of goods and/or services. A major concern of CSR
is the set of relationships a company has with: clients,
suppliers, and employees; other individuals or groups of
individuals that are interested in the behavior of the com-
pany both within and outside market; and its needs, values,
and goals (Twigg 2001). Frequently CSR is described as
involving voluntary advocacy and raising awareness, being
flexible in implementation of corporate goals and plans,
and ensuring a continuous positive response to public
pressure (Lemos and Agrawal 2006; Johannessen et al.
2014). In some circles CSR is also expected to reduce costs
and risks, create competitive advantage, and build reputa-
tion and legitimacy (Agrawala et al. 2011; IPCC 2012). For
governance in CCA and DRR integration, the main types of
CSR anticipated are:
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• Philanthropic: donations and grants to organizations,
groups, or beneficiaries working in CCA and DRR;
• Contractual: legal obligations entered into with other
organizations or groups to carry out work for public
benefit; sponsorship of other organizations or groups;
• Adversarial: responses to lobbying and public state-
ments about the human and environmental impact of
business activities undertaken to protect reputation and
profitability; and
• Unilateral: noncommercial actions undertaken by busi-
ness independently of other actors (Twigg 2001).
Other usual responsible forms of corporate social
responsibility are the protection of employees and opera-
tions in risk-prone areas, social justice measures, and long-
term business relationships with suppliers (Sarmiento et al.
2014). Notwithstanding all these genuine intentions of
responsibility or the generation of benefits, CSR is not
altruism, and its main and ultimate concerns are the bottom
line of profitability and the direct and indirect benefits to
the business. For market actors, solving climate- and cli-
mate change-related problems is a desirable by-product not
an inherent purpose (Twigg 2001).
3.2.2 Risk Insurance Mechanisms as a Businesses Model
Approach
Risk insurance mechanisms such as the BMA represent a
climate-related risk transfer through which market actors
pursue the alignment of CCA and DRR integration with
operational and strategic goals (IPCC 2012). Risk insur-
ance mechanisms estimate and price climate change-re-
lated risks with a good potential for absorbing the financial
burden of disasters. In France, insurance companies pro-
vided coverage against climate-related events, collecting
the insurance premiums and handling claims and payouts
in case of damages (Botzen and van den Bergh 2008). In
Bolivia, India, Mongolia, Sudan, Ethiopia (Linnerooth-
Bayer et al. 2007; Warner et al. 2007; Davies et al. 2009;
Warner et al. 2009), and the Caribbean (Lashley and
Warner 2013), a micro-insurance system has been provided
for the financial coverage of climate-related risks that
impact low-income households and small farmers. Simi-
larly, the municipality of Manizales, Colombia, established
a collective insurance policy with an insurance company to
protect lower socioeconomic classes from climate-related
events. The municipality facilitated the collection of pay-
ments, while the insurance company covered any disaster
damage to each property according to its rateable value
(GDCRR 2011). Risk insurance is also an important ele-
ment for government policy and development (Sarmiento
et al. 2014). In France the national government acted as a
guarantor for damages exceeding the payment ability of
insurance companies, and set insurance coverage by law
(Botzen and van den Bergh 2008).
Despite positive examples, there are some potential
negative aspects of the BMA to consider. These invest-
ments affect income and consumption and preclude the use
of funds for other productive purposes such as investment
in education or support to sustainability, livelihood, and
income. Additionally, these investments cannot support all
types of loss and damage related to climate extremes and
change. For example, these investments might be not
useful in case of foreseeable and widespread frequent cli-
mate-induced hazards such as annual flooding. For these
types of risks, resilience-building and preventive measures
would represent more cost effective coping ways (Lashley
and Warner 2013).
3.3 Social Domain
Social actors are private, self-governing organizations (or
individuals) composed of voluntary membership and sup-
ported by not-for-profit contributions, operating outside the
boundaries of state and market (Allen 2006). Climate
change poses risks to resources, livelihood, and human
settlements, and forces social actors to adapt to conditions
of limited resources, identify problems and potential
solutions collectively, and join in common actions (Allen
2006; Rojas Blanco 2006).
3.3.1 Community-Based Initiatives
CBIs are nonstructural measures enacted by local com-
munities to reach collective goals of CCA and DRR (Allen
2006; Rojas Blanco 2006). For governance in CCA and
DRR integration, CBIs provide opportunities for individ-
uals and communities to gain practical problem-solving
skills, strengthen social capital, target local scale issues,
exploit local resources, increase community participation,
and recognize context-specific factors that merit attention
(Rojas Blanco 2006). CBIs facilitate community empow-
erment and encourage the bottom-up transmission of ideas
(Van Aalst et al. 2008). In the Philippines, CBIs such as
Community-Based Disaster Preparedness (CBDP) have
been instrumental in formulating local CCA strategies,
which also became linked to wider local development
issues (Allen 2006). In fact, a link to local development
goals, for example, water, ecosystems, education, and
health (Allen 2006), and a focus on contextual and sub-
jective experiences of vulnerability and resilience
(Maskrey 2011; Kelman et al. 2015) are considered the
only ways for CBIs to be successful.
When connected to DRR, social innovation such as
community-based adaptation experiences (Satterthwaite
2011) or initiatives that encourage low-carbon economy
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transition as developed in UK (Seyfang and Haxeltine
2012) might represent fruitful examples of CBIs pursuing
adaptive goals. These initiatives experiment sociotechnical
transformations and change through adaptive practices
related to energy, transport, food, agriculture, environ-
mental management, and livelihood.
3.3.2 Vulnerable Groups
Vulnerability is dynamic and varies across temporal and
spatial scales. It depends on socioeconomic, geographic,
demographic, cultural, political, and environmental factors.
Individuals and communities are differentially vulnerable
based on inequalities expressed through levels of wealth
and education, disability, health, gender, age, class, and
other social and cultural characteristics (IPCC 2012). For
governance that integrates CCA and DRR, key aspects to
target when considering strategies, policies, and plans
would be the identification of the differentiated social
impacts of climate change based on gender, age, disability,
ethnicity, geographical location, livelihood, and migrant
status, among others (IPCC 2012). However, populations
are often considered as homogeneous, which neglects dif-
ferences in vulnerability to climate-related risks (Dominey-
Howes et al. 2013).
In some contexts, marginalization and limitation in
accessing resources and labor shape women’s vulnerability
and lead to violence, isolation, and inequality (Fordham
1998). But the capacities of women in managing climate
change-related risks and hazards are increasingly
acknowledged worldwide. Experiences of women leading
local communities with CCA and DRR integration projects
have been reported in Nepal, Tajikistan, and western and
southern Africa (UNISDR 2008). In Honduras, Garifuna
women led and organized community-based activities for
the repair of houses, businesses, and public buildings after
the Hurricane Mitch (1998), and targeted DRR and liveli-
hood opportunities at the same time (IPCC 2012). Gero
et al. (2010) report the empowerment of women into
community-based projects of CCA and DRR integration in
Samoa. Accordingly, given the strong gender roles existing
in many Pacific cultures, some projects have been char-
acterized by great women sensitivity. For example, single
gender workshops ensured both women and men express
their opinions freely, as well as the women’s role in village
life was recognized. This sensitivity allowed avoiding the
implementation of projects following the traditional village
governance structure. If implementation was via this
structure, women’s role would be limited to prepare food
and refreshments for the outsiders, excluding them from
participating in project activities (Gero et al. 2010).
The natural hazards and disaster risk literature considers
children and youth as vulnerable to climate change and
related disasters (Mitchell and Borchard 2014; Cumiskey
et al. 2015; Ronoh et al. 2015). Their agency remains
significantly underestimated in DRR and often play a
limited role in governance issues. Yet their creativity,
innovation, and open-mindedness have the potential to
share, contextualize, disseminate, and communicate
knowledge through formal and informal networks, as well
as to inform protective decision making and advocate for
change (Mitchell and Borchard 2014; Cumiskey et al.
2015). For example, in disaster-prone areas of Santo
Domingo, children and youth brought energy and longevity
to some adaptation projects through activities such as
playing, school training, sports, and music. Their involve-
ment led to positive social results useful for DRR, and
diminished tensions and gang violence between neighbor-
hoods (Pelling 2011).
Changes in extreme events and in climate change-re-
lated impacts influence directly or indirectly the disability
status of individuals and communities. Preexisting dis-
ability conditions can also exacerbate the impact of cli-
mate-related events (IPCC 2012). The SFDRR has
established people with disabilities and their advocacy
organizations as legitimate stakeholders and actors in the
design and implementation of international disaster risk
reduction policies (Stough and Kang 2015; UNISDR
2015). But continued efforts are still necessary for the
empowerment of people with disabilities in CCA and DRR
integration.
State actors could strengthen their legitimacy and
advocacy by enacting collaborative mechanisms that pro-
vide accessible procedures and services, and at the same
time establish technology, information, communication,
and collaboration channels with development and civil
protection departments (IPCC 2012). Other essential
actions are the improvement of livelihood conditions, the
negotiation of an adequate design for buildings and public
spaces, as well as preparation, education, and training
about climate-related issues (Alexander et al. 2012).
Indigenous groups are vulnerable to climate change due
to their location in areas at risk and their dependence on
primary production and natural resources (IPCC 2012).
Findings from Mercer’s 2010 fieldwork among indigenous
communities in Papua New Guinea challenge the practical
need for CCA and DRR integration among indigenous
groups. She argues that these groups perceive climate
change as just one of the underlying vulnerability factors
that contribute to the increased impact of environmental
hazards. Indigenous knowledge provides valuable infor-
mation about local climate change-related risks, for
example in Vanuatu (Walshe and Nunn 2012), southern
East Asia (Hiwasaki et al. 2014), or Papua New Guinea
(Kelman et al. 2009; Mercer 2010). Understanding
indigenous knowledge makes it possible to identify
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traditional livelihood practices that potentially lead to cli-
mate change-related risks and hazards. Rather than target
CCA or DRR, indigenous groups identify the community’s
needs, such as land use challenges and improvements,
which automatically and simultaneously support CCA and
DRR strategies (Kelman et al. 2009). Mercer (2010)
questioned whether CCA and DRR integration just rein-
vents the wheel and whether the line dividing CCA and
DRR is more theoretical than practical. This example
offers a different perspective on the practical need of CCA
and DRR integration. It also confirms that CCA and DRR
strategies cannot be separated from their wider contextual
issues. For example, in drought-prone areas of Kenya and
Ethiopia, indigenous groups, supported by nongovern-
mental organizations (NGOs), planned and built sand dams
to be used as artificial aquifers in dry periods. This initia-
tive successfully coped with existing climate fluctuations
and reduced climate change-related risks. The project also
had positive effects on livelihoods—for example by
reducing the time spent on water collection (Van Aalst
et al. 2008).
3.3.3 Nongovernmental Organizations
Nongovernmental organizations are important actors in
CCA and DRR integration (IPCC 2012). The flexibility
characteristic of NGOs speeds up processes and actions
through bypassing formal bureaucracy; the grassroots and
participative approach of NGOs and their adaptable ap-
proach to mission and objective are additional advantages
(Allen 2006; Dodman and Satterthwaite 2008; Djalante
et al. 2011). In CCA and DRR integration, NGOs carry out
fundraising for risk-sensitization campaigns, provide legal
assistance, engage in alliance building and advocacy work,
present requests by local communities to their govern-
ment’s officials, and facilitate interaction with market
actors (Dodman and Satterthwaite 2008). As Oxfam GB
does in Haiti and Santo Domingo (Pelling 2011) or as the
Red Cross and Caritas do in Indonesia (Djalante and
Thomalla 2012), NGOs help to fill gaps in implementation
by state actors, supporting CBIs in increasing local liveli-
hood and development. In the Pacific Islands, NGOs have
helped to undertake adaptive initiatives through training,
plan development, simulation exercises, and community
education and awareness, coupled with hard infrastructure
solutions such as shoreline protection (Gero et al. 2011b).
Increasingly NGO are reconsidering their attitude
towards government financial support out of concern that
they may become too reliant on contracts and grants with
state actors (Melo Zurita et al. 2015). This may be a cost-
effective approach for state actors, but it can also represent
a strategic form of increased state control of previously
independent actors. Whether the ‘‘outsourced’’ trend in
government funding represents a permanent and growing
shift on the part of NGOs away from the needs of the
communities they traditional serve towards the supply of
state requests remains unclear (Melo Zurita et al. 2015).
3.4 Arrangements Bridging State, Market,
and Social Domains
The previous contents have considered main actors inter-
vening in governance of CCA and DRR integration. These
actors use some arrangements bridging each other for
enacting initiatives and creating partnerships. The follow-
ing subsections report some examples of three main
arrangements emerging in governance according to the
literature review.
3.4.1 Public Private Partnerships
Public Private Partnerships (PPP) are increasingly seen as
motivators of private investments in projects that lack
public funding. PPPs have the potential to expand the range
of service providers beyond traditional public sector
monopolies, and to inject relative efficiency, dynamism,
innovation, increased access, quality improvement, and
greater consumer responsiveness (Lemos and Agrawal
2006; IPCC 2012). In CCA and DRR integration, PPPs
have recently emerged due to a better understanding of
increasing hazard vulnerabilities for market assets (Johan-
nessen et al. 2014). Usually CSR works in partnerships
such as PPPs to foster public benefits (Twigg 2001), for
example by financially supporting the initiatives of state
actors in disaster education, prevention, and research
(Johnson et al. 2011). Meanwhile, risk insurance compa-
nies provide incentives for climate-related DRR in the
public sector through programs that raise awareness and
promote risk education, encourage pricing risk, create
insurance programs, and directly finance DRR (Warner
et al. 2009; IPCC 2012).
One of the main risks of PPPs is that they might be
trapped in a false position by an opportunistic search for
immediate financial results. For example, in Africa, any
tenders assigned by governments to the private sector for a
quick response to climate-related risk challenges are
fraught with political interference and corruption, and run
the risk of resulting in jobs of questionable quality and
limited local benefit (van Niekerk et al. 2015).
3.4.2 Private–Social Partnerships
Private–social partnerships emphasize individual incen-
tives that initially act as market-oriented entities. These
PSPs provide time- and place-specific solutions for social
actors, allow an equitable allocation of benefits, and help to
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overcome democratic deficits potentially associated with
market (Lemos and Agrawal 2006). Market actors have
provided examples of PSPs for CCA and DRR integration.
Through CSR, market actors develop alliances with,
become members of, and create new, associated NGOs, as
well as finance NGOs’ campaigns to promote ‘‘green’’
markets, environmental well-being, and responsible
behavior (Twigg 2001; Johnson et al. 2011). Insurance
companies increasingly participate in PSPs and work clo-
sely with farmers. For example, in a PSP with smallholder
farmers in Malawi, insurance firms have developed an
adverse climate/weather insurance system based on
indexing historical records of drought. When the index
reaches a threshold, regardless of actual losses, farmers can
collect on their insurance premium, with the funds being
reinvested in future crop cycles (Davies et al. 2009). One of
the major risks in PSPs (for example, between NGOs and
market actors) is that NGOs may divert their energy from
social goals towards exclusive and profitable market goals,
which acts against the interests of local communities or
common benefits (Twigg 2001).
3.4.3 Comanagement
Arrangements such as comanagement (CM) among state
and social actors are helpful in sharing responsibilities for
public issues (Carlsson and Berkes 2005). By means of
CM, CBIs can confront state actors and begin to regulate
issues and create space for social initiatives by decentral-
izing regulation and targeting place-oriented goals (Lemos
and Agrawal 2006; Collier et al. 2009). Arrangements for
CM can be enacted, for example, for land use regulation
and soil fertility restoration, infrastructure provision,
development of building codes and standards, and
increased access to funding for development projects and
improved water management (Rojas Blanco 2006; Sat-
terthwaite 2011). By arranging for the joint action of CBIs
and national/local DRR committees, adaptive education
and training activities have been reported in Fiji and Samoa
(Gero et al. 2010, 2011a, 2011b) as well as in Jakarta and
Vietnam (Van Aalst et al. 2008). In these cases, NGOs
have supported the entrance of communities into govern-
ment arenas. In the Pacific Islands, faith-based organiza-
tions have developed a similar NGO role by providing
pastoral care and raising awareness and training (Gero
et al. 2010). CM also enacts capacity building in urban
areas; for instance, inhabitants in informal urban settle-
ments have shared the process of upgrading slum and
squatter neighborhoods with local governments by pro-
viding infrastructure, services, and improved housing in
areas subject to climate change-related risks (Dodman and
Satterthwaite 2008). However, CM runs the risk of privi-
leging influential positions within local communities or
state actors. For example, CM can become a rhetorical tool
that increases government legitimacy and manages con-
flicts with no devolution of agency (Djalante et al. 2011),
instead coopting local community leaders through exclu-
sive relations and reiterative regulative and control forms
(Allen 2006).
4 A Conceptual Governance Framework for CCA
and DRR Integration
Figure 1 summarizes findings from our literature review,
and presents a conceptual governance framework for CCA
and DRR integration. This framework includes various
configurations of state, market, and social actors, and
includes bridging arrangements between the three major
types of actors. A number of representative actors cross
administrative boundaries (for example, scientific organi-
zations or international NGOs) or are unique and contex-
tual (for example, indigenous groups, CBIs, or more formal
arrangements to include local communities). Length con-
straints did not allow including all the actors and
arrangements potentially or actually involved in gover-
nance of CCA and DRR integration. This article did not
consider the whole body of international or transnational
actors and partnerships, although it has mentioned inter-
national scientific organizations. The article also did not
specifically take into account other vulnerable actors, for
example Lesbian, Gay, Bisexual, Transgender, Queer,
Questioning and Intersex (LGTBQI) groups (Dominey-
Howes et al. 2013; McSherry et al. 2015), homeless per-
sons (Wisner 1998), or prisoners (Gaillard and Navizet
2012). All of these groups require more in-depth and
explicit analysis in the academic literature and in policy
formation.
This framework has an exploratory form. The authors
are aware that governance in CCA and DRR integration
has a complex and porous nature. Refinement is required
according to site- and context- specific variables (for
example, the exposure to single or multiple risks, and the
frequency, intensity, or extension of single or multiple
risks), or formal and informal norms (for instance, expe-
riences, perceptions, or social construction of vulnerability
and risk) or networks (such as the involvement of non state
actors, or socioeconomic, political, and cultural interac-
tions). Accordingly, future application can revise and
improve the framework.
Furthermore, the article did not aim to idealize the
monolithic and formal aspects of governance at the risk of
neglecting the multiple—sometime contradictory and
conflicting—facets each actor may assume. But the article
affirms the proposition that governance is not a neutral and
unproblematic exercise of technical analysis and calculated
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interventions (Lim 2011). In fact, governance has a ‘‘Janus
face’’ (Swyngedouw 2005), which might divert the deci-
sion-making process from collective goals and benefits
towards the legitimization of privileged actors which have
ambiguous goals and priorities.
Accordingly, the IPCC’s report (IPCC 2012), together
with the SFDRR (UNISDR 2015) and SDG’s goals (United
Nations Department of Economic and Social Affairs 2015),
recommends enlarged roles for nonstate actors and the
creation of mutual partnerships, as well as the strengthen-
ing of governance. This recommendation might not be just
a way to give a greater voice to less influential actors.
Rather, it might represent a way for influential actors to
enhance their political positions or facilitate inequality, for
example by allowing greater control in the decision-mak-
ing process (Lemos and Agrawal 2006).
Therefore, while the involvement of nonstate actors can
lead to significant successful opportunities in governance
of CCA and DRR integration, monitoring arbitrary and
ambiguous exercises, potentially occurring and supporting
influential positions, is necessary.
5 Conclusion
The article discusses and conceptualizes CCA and DRR
integration through a governance lens. Governance in CCA
and DRR integration is a varied and complex issue that
involves a set of state, market, and social actors, and
bridging arrangements such as PPPs, PSPs, and CM. These
actors and arrangements are summarized into a conceptual
governance framework. The descriptive model created by
literature review has an explorative form, which must be
refined according to site- and context-specific variables,
norms, or networks. With reasonable prudence, this local
awareness promotes an initial application of the framework
to different contexts. Scholars may adopt the framework as
a roadmap with which to corroborate the existence of a
theoretical and empirical body of knowledge on gover-
nance of CCA and DRR integration. The article is the first
output of doctoral research1 that investigates the gover-
nance of CCA and DRR integration in Australia, where
climate change is an actively debated topic in politics and
society and a challenging socioeconomic issue (Forino
et al. 2014). According to the aforementioned contents,
future comprehensive analysis of governance of CCA and
DRR integration should continue to investigate actors and
bridging arrangements, in both theoretical and empirical
ways. Who are actors potentially and actually involved in
governance; how their expected outcomes and goals con-
verge or diverge; how and through which mechanisms
actors interact; and who are actors with influential or
marginal positions in decision-making, implementation,
and action are questions to be posed. Eventually, answers
to these questions would allow refining and improving the
conceptual governance framework, and providing a more
holistic picture of CCA and DRR integration.
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